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(571 ABSTRACT

An improved line drag inducing means is adaptable
for use in spinning and spin cast type fishing reels. A
line handling member is operably connected to driving
means by clutch means. An adjustable first spring
means biases the clutch means into engagement,
whereby a non-rotatable spool has a line wound
thereon by the line handling member. A sufficiently
strong pull on the line will cause the line handling
member to overcome the resistance to reverse rota-
tion, relative to the driving means, resulting from the
engagement of the clutch. Reverse rotation of the line
handling member will unwind the line from the spool.
Second spring means opposing disengagement of the
clutch means are compressible by a sufficiently strong
forward pull on the line handling member.

2 Claims, 5 Drawing Figures
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FISHING REEL CONSTRUCTION
BACKGROUND OF THE INVENTION

This invention relates to fishing reels having means to
induce line drag and in particular to fishing reels having
clutch means operably connecting a line handling
member to driving means, with the clutch means mduc—
ing the line drag. |

Conventional ﬁshmg reels of both the 3p1nnmg and
spin cast type have drag inducing means which typi-
cally consist of friction discs alternately keyed to the
spool and reel housing. This location of the drag induc-
ing means has created two problems. First, as the line is
unwound from the spool by a running fish the circum-
ference of the windings on the spool decreases. Be-
cause it takes the same rotational force to overcome
the frictional resistance to each revolution, and be-
cause as the winding’s diameter decreases the length of
line released for each revolution decreases, it will take
more force per unit of line released to overcome the
drag on the line the further the fish runs. A typical reel

may have an increase in drag from a full spool to an
almost empty spool of about 300 percent. This i1s par-
ticularly troublesome to those sport fishermen who, in
catching large fish on low test lines, initially adjust the
line drag to slightly less than the tensﬂe strength of the
line. - |

The second problem caused by existing clrag inducing
means is the twisted line or “bird’s nest.” In present
fishing reels the line is twisted as it is rewound by the
line handling member, but this is compensated for by
untwisting as the line is cast. However, each time the
line is unwound against the drag there is no untwisting,
with the result that as a fish is played, i.e., alternately
allowed to run and then reeled in, there is cummulative
twisting with no compensating untwisting. The line
eventually becomes so twisted that any momentary
slack on the line will result in a coiling of the slack line
into a jumble called a bird’s nest.

SUMMARY OF THE INVENTION

The improved line drag mducmg means of the inven-
tion is adaptable for use in spinning and spin cast type
fishing reels. A line handling member is operably con-
nected to driving means by clutch means. An adjust-
~able first spring means biases the clutch means into
engagement, whereby a non-rotatable spool has a line
wound thereon by the line handling member.

When a hooked fish is running, the line 1s unwound
from the non-rotatable spool under the control of the
line handling member. If the running fish applies a
sufficiently strong unwinding pull on the line, a rota-
tional force in the reverse direction 1s apphed to the
line handling member. With the driving means held
against reverse rotation, the rotational force will cause
slippage in the engaged clutch means. Being unwound
under the control of the line handling member, the line
is twisted in the reverse direction to compensate for the
twisting that takes place during winding. Also, by hav-
ing the line drag mnduced through the line handlmg
member, the strength of the drag is not dependent upon
the length of line unwound durmg each unwinding
revolution. | |

However, the amount of this drag is dependent upon
the angle which the line makes with the spool. Al-
though the increase in drag that stems from a decrease
in winding diameter is much less than that of a conven-
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tlonal reel, means to compensate for even this smaller
increase may be advantageously incorporated in the
fishing reel of the invention. Thus, second spring means
that oppose disengagement of the clutch means are
compressible by a sufficiently strong forward pull on
the line handling member. As the spring means are
compressed by the increasingly strong pull on the line
handlmg member- that is needed to overcome the In-
creasing resistance to. unwinding, the line handling
member is able to move axially, thereby relieving some
of the en gagement bias on the clutch means. As the
engagement bias is reduced the resistance to relative
rotation ‘of the line handling member to the driving
means 1s reduced. |

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical section through the fishing reel of
the invention, with the bevel gear partially broken away
for clanty;  © -

FIG. 2 is a perspective view of the line handling mem-
ber and a spool full of windings, the spool being par-
tially broken away to reveal the extent of the windings;

FIG. 3 is a schematic diagram of the forces affecting
the line handlmg member during the unwmdmg of a full
spool; . | |
FIG. 4 is a perspective view of the line handling mem-
ber and an almost empty spool, the spool being par-
tially broken away to reveal the extent of the windin 8S;
and | |
FIG. 5 is a schematic dlagram of the forces affecting
the line handling member during unwmdmg of a mostly
empty spool. |

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows the improved drag means of this inven-
tion incorporated in a spinning type fishing reel. As 1n
a conventional reel, a housing 10 contains driving
means including a bevel gear 12 which, when rotated
by a crank 14, operates to rotate a mating bevel gear 16
in a perpendicular plane. Anti-reverse means mclude a
click wheel 18 fixed on the same axle (not shown) as
bevel gear 12, the click wheel having a pawl 20 biased
into engagement therewith by a click spring 22. A lever
(not shown) operates conventionally to effect disen-
gagement of the pawl from the click wheel. A driving
member 24, having bevel gear 16 integral therwith, is
rotatably supported by a boss 25 secured to the front
side (not shown) of housing 10. The driving member 24
in turn supports an axle 26, the driving sleeve 24 being
free to rotate relative to the axle. The axle is held from
rotation by means including a cam 28 having a lug 29
extending perpendicular to the plane of FIG. 1, the lug
having a bore through -which a threaded portion 30 of
the axle 26 passes. A nut 32 is screwed on the threaded
portion of the axle 26 to secure the lug in position.

Conventionally, a cam follower 33 projecting from
bevel gear 12 cooperates with cam 28 to effect a back
and forth axial movement of axle 26 within the driving
sleeve 24. A spool 34 is held on the other end of the
axle by a wing nut 36 screwed on a threaded portion
38. The eye of the spool has a squared portion 40 to
receive a mating squared portion 42 of the axle 26, and
with the axle being non-rotational the spool is also
non-rotational. A fishing lme 44 is wound on the 5pool
in the usual manner. -~ -

A line handiing member 46 comprlsed of a bale 4‘7

mounted on bale support housing 48, handles the line
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44 during winding and unwinding. The line handling

member 46 1s operably connected to the driving sleeve

24 by drag inducing means. Any means capable of
providing relative rotational resistance between the
line handling member and the driving means may be 3
employed to provide this drag. In the preferred em-
bodiment the drag inducing means includes a driven
sleeve 50 having a portion 52 slidably and rotatably
mounted on a bushing 54, which encircles one part of
the driving sleeve 24, and an enlarged portion 56 encir- 10
cling another part of the driving sleeve. The bale sup-
port housing 48 is secured to the end of the driven
sleeve portion 52 as by screws 87. A cavity 58, having

as an end wall 60 a shoulder formed by the decreasing
inner diameter of the driven sleeve, is created between 15
the driving sleeve 24 and the enlarged portion 56 of the
driven sleeve 50. |

-~ Clutch means are received in cavity 58 and include a

~ plurality of annular friction members alternate ones of
which are respectively coupled with the driving and 20
driven sleeves 24,50. In this preferred embodiment, the
inner diameter 62 of the driven sleeve 50 and the outer
diameter 66 of the driving sleeve 24 are hexagonal in
shape. Received in the cavity are friction discs 68 and

70 with discs 68 having hexagonal central apertures 23
that conform with a sliding fit to the hexagonal driving
sleeve 24. The peripheries of the alternate discs 70 are
also hexagonal to conform with a sliding fit with the
hexagonal interior of the driven sleeve §0. The outer
diameters of discs 68 and inner diameters of discs 70 30
are circular and dimensioned so that discs 68 can rotate
relative to the driven sleeve 50 while discs 70 can ro-
tate relative to the driving sleeve.

A thrust bearing 74 is also received in cavity 58 with
its inner race 76 adjacent the outermost friction disc 35
70a. Push rods 80 extend from the outer race 82
through the rear wall 84 of the gear housing 10. A bolt
86 fixed to the gear housing 10 has a compression
spring 88 mounted thereon. A knurled knob 90, herein
referred to as the drag adjustment knob, is screwed on 40
the threaded portion of the bolt and engages one end of
spring 88 while a plate 92, spanning the push rods 80,
engages the other end of the spring. By rotating the
drag adjustment knob 90 in the appropriate direction,
spring 88 is compressed between the knob and plate 45
92, thereby forcing the push rods 80 to compress the
friction discs 68, 70 between the end wall 60 of cavity
58 and bearing race 76. A reverse of this operation
relieves the engagement pressure.

Although a multiplicity of friction discs 68 70 are >0
shown in the preferred embodiment, any construction
having at least one friction surface rotatable with the
driving sleeve 24 and at least one friction surface rotat-
able with the driven sleeve 50 is workable. However,
the more friction surfaces employed the less the axial 5>
force needed to obtain the required frictional resis-
tance to the relative rotation of the concentric sleeves
24,50. Also, while the discs 68,70 are shown as being
ax1ally slidable within cavity 58, the discs may also be
ﬁxed to move axially with the sleeves. 60

- The driven sleeve S0 rotates relative to gear housmg
10 on needle roller bearing 94 and also slides axially
within the gear housing on the needle bearing. Means
to decrease the engagement bias between the friction
discs 68,70 include a shoulder 96 created by the reduc- 69
tion in the outer diameter of the driven sleeve 50, the
shoulder forming one support surface for a series of
compression springs 98. The inner race. 100 of a thrust

4

bearing 102 is the other support surface for the springs.
The outer race 104 of the bearing is held from forward
axial movement by a lip 106 forming an extension of
gear housing 10.

- In normal operation, the drag means of the fishing
reel are preset to induce a resistance to unwinding of a
strength slightly less than the tensile strength of the
line. To establish this resistance the anti-reverse means
18,20 are actuated to prevent reverse rotation of bevel
gear 16, driving sleeve 24 and the friction discs 68

coupled with the dniving sleeve 24. The drag adjust-

ment knob 90 is then rotated in the appropriate direc-
tion until spring 88 no longer applies pressure on push
rods 80 and thus no longer applies engagement pres-
sure on the friction discs 68,70.

For illustrative purposes the line handling member 46
and the spool 34 are shown in FIG. 2 for an instant in
time during which the line handling member may be
considered non-rotating. As shown schematically in
FIG. 2 a pull on that portion of the line 44 extending
outwardly from the bale 47, and herein referred to as
lIine segment A, acts through the bale on line segment B
which is that portion of the line between the spool 34
and the bale. The pull of line segment B on the non-
rotating spool 34 1s opposed by an equal and opposite
pull of the spool on line segment B. When the spool is
full of line, the pull of line segment B on the line han-
dling member 46 can be represented by vector F’ of
FIG. 3. Vector Y' represents that component of the
pull on the line handling member tending to cause
reverse rotation of the member. Vector X' represents
that component of the pull tending to pull the line
handling member towards the spool 34. This X’ com-
ponent must be opposed by sufficiently strong struc-
tural components. As seen in FIG. 1, pull on the line
handling member 46 by line segment A acts through
shoulder 96 of the driven sleeve 50 to compress springs
98 against race. 100, thereby causing the driven sleeve
to slide forward axially on the driving shaft 24.

Because of the forward movement of the driven
sleeve 30 on the driving shaft 24, the friction discs
68,70 are not in tight frictional engagement with one
another and the driven sleeve and line handling mem-
ber 46 are free to rotate, thereby permlttng line to be
unwound from the spool 34.

Through the operation of the drag adjustment knob
90 as described hereinbefore, the friction discs 68 cou-
pled with the driving sieeve 24 are forced into engage-
ment with the friction discs 70 coupled with the driven
sleeve 50. With the discs in engagement, a stronger pull
on the line is required to overcome the resistance to the
relative rotation of the driving and driven sleeves
24,50. By alternately operating the drag adjustment
knob 90 and applying an increasingly stronger pull on
line segment A (FIG. 2) a point is reduced where the

- pull on line segment A that is necessary to overcome

the resistance of the engaged friction discs exceeds the
line’s tensile strength. When that point is reached the
drag adjustment knob 90 is reversed slightly to a setting
where the line drag is slightly less than the breaking
point of the line.

As seen in FIG. 1, pressure applied by spring 88 to
the push rods 80 is transmitted through the friction
discs 68,70 and driven sleeve 50 to springs 98. There-
fore, the total strength of springs 98 must be suffi-
ciently greater than the strength of spring 88 to ensure
that the engagement force applied to the friction discs
isn’t counteracted by a compression of springs 98.
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- With the drag means preset the line 44 is cast in the
conventional manner.. When. no ﬁsh has been hooked
the line .is rewound by manual rotatton of crank 14
which acts throtigh the beveél gears 12,16 and the opér-
ably connected driving and driven sleeves 24,50 to
rotate the line handling meniber 46. The rotating line
handling member 46 winds the line upon the non-rotat-
ing but back and forth oscillating spool 34.

A fish hooked on the line and running with it exerts
an unwinding pull on the line. As described previously,
FIG. 2 shows the fishing reel with an unwinding pull on
the line and FIG. 3 shows a schematic diagram of forces
on the line handling member 46 resulting from this pull.
The Y’ component of force (FIG. 3) acts through the
line handling member 46, FIG. 1, to become a rotating
force on the friction discs 70 coupled with the driven
sleeve 50. With the anti-reverse means 18,20 set, the
friction discs 68 coupled with the driving sleeve 24 are
held from rotation. Depending upon the relative
strength of the rotational force to the strength of the
frictional resistance to slippage there will be either
slippage between the alternate discs 68,70 or frictional
binding between them. With line drag being the resis-
tance to the unwinding of line segment A, the line will
unwind from the spool only when the pull on the line
exceeds the line drag. |

A fish capable of overcoming this drag will be able to
run with the line 44. However, as the line 44 1s un-
wound the diameter of the windings on the spool 34
decreases and, as seen in FIG. 4, as the diameter of the
windings decreases the angle that line segment B makes
with the spool decreases. FIG. 5 shows schematically

that the rotational component of force Y'' on the line

handling member 46 decreases as the angle between
the line segment and the spool decreases even though
the line pull represented by F'’ remains constant.
Therefore, if all other factors remain the same, the pull
on line segment A necessary to overcome the frictional
resistance to slippage between the alternate discs 68
must be increased. Thus, as the line continues to be
unwound the line drag will increase to a value in excess
of the tensile strength of the line.

While the fishing reel of this invention has drag in-
ducing means whose line drag is dependent on the
varying diameter of the windings on the spool, this
dependency is not as great as that of a conventional
reel. A typlcal conventional reel has apprommately a
300 percent increase in drag while the reel of this m-
 vention has approximately a 200 percent increase in
drag for the same decrease in the diameter of the wind-
Ings.

The second major advantage of the ﬁshmg reel dis-
closed herein is that when a fish is being played and the
line 1s altemately wound on and unwound from the
spool there is no cumulative line twisting. Being twisted
each time it i§ wound on the spool, unless there 1s un-
twisting each time it is unwound, the line in a conven-
tional reel will twist into what is called a bird’s nest at
the slightest relaxation of tension on the line. In a con-
ventional fishing reel the spool rotates causing the hne
to be unwound without being untwisted. In the fishing
reel of this invention, with the line being unwound by
the same means (line handling member 46) that winds
~ the line on the spool, there is an untwisting during

unwinding that compensates for the twisting during
winding.

A further advantage of the invention is that it facili-
tates the use of additional means to compensate for the
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‘handling member decreases,

6
decreasing rotational force on the line handling mem-
ber as the line is run out. This additional means will
ensure that the line drag will remain relatively constant

no matter how much line has been taken by a running

fish.. The operation. of the additional means employed

in the preferred embodiment are as follows: As the line
drag increases due to a decrease in the windings on the
spool 34, the pull on line segment A will either remain
constant, which will result in the line no longer being
unwound, or the pull along the line will increase. As
seen in FIG. 1, pull on line segment A is transmitted to
the bale support housing 48 through bale 47. From the
housing the pull is transmitted through driven sleeve 30
to shoulder 96 which compresses springs 98 against

rbearmg race 100. As the pull increases, the compres-

sive force of shoulder 96 increases. As the springs are

‘compressed, driven sleeve 50 and thus cavity end wall -

60 move towards the line handling member to thereby
relieve some of the engagement force on the friction
discs 68,70.

Now as the pull on the line increases the frictional
resistance to relative rotation of the.sleeves 24,50 de-
creases. Therefore as the diameter of the line windings

decreases and thus the rotational force on the line
the rotational force

needed to overcome the frictional resistance of the
alternate friction _dlSCS to relative rotation also de-
creases. With proper engineering, taking into consider-
ation the strength of spring 88 and the variation in the
angle made by ine segment B with the spool, springs 98
can be designed so that the resistance to relative rota-
tion of the alternate discs 68,70 decreases in propor-
tion to the decrease in rotational force on the line han-
dling member 46 caused by the decrease n windings on
the spool.

As will be apparent to those familiar with the art, the
invention may be embodied in other specific forms
without departing from the spirit or essential character-
istics thereof.

[ claim:

1. An improvement for fishing reels of both the spin-
ning and spin cast type including:

driving means;
a driving member rotated by the driving means;
a non-rotatable spool for holding a fishing line;
a rotatable line handling member for controlling the
line during winding and unwinding on the spool;
a driven sleeve operably connected to the line han-
dling member, a portion of said sleeve encircling
the driving member in spaced relation thereto
whereby a cavity is formed between the sleeve and
- member; -
friction elements received within the cavity, the ele-
ments being operably connected to rotate with
either the driven sleeve or the driving member;
- means including cooperating threaded members to

- bias the friction elements into engagement with

~ one another, said means being adjustable to create
- varying biasing forces whereby the amount of the
resistance to relative rotation between the driving
member and the driven sleeve can be preset to
allow slippage between the friction surfaces at a
predetermined level of relative rotational force on
the members; and |

compensating means to decrease the engagement
bias between the friction elements when the in-
duced drag increases on the line as the latter 1s

unwound from the spool.
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2. The improvement for fishing reels of claim 1 tween a portion of the driven sleeve and a portion
wherein the compensating means includes; ' ~ of the housing so as to be compressed by axial pull

spring means opposing disengagement of the friction
elements which rotate with the driven sleeve from _
the friction elements which rotate with the driving > “the hne.
member, said spring means being positioned be- |

on the line -~handling member resultiﬁg from pull on’

* % % %k Kk
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